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guide me in determining the forms and dimensions best adapted to accomplish the ends desired.
' With this view, the first matter to be considered was the exact nature of the strains which act on the various parts of a spiral spring; and the whole subject became at once simple, as soon as I perceived that the only strain which produces a sensible effect is one of torsion, acting alike on every part of the coil. To render this clear, let us consider any section P of the bar, made by a plane passing through the longitudinal axis AB. Now, when a weight w is suspended at B, the forces transferred from one side to the other of this section consist of a couple whose force is w, and whose arm is the distance PG from the centre of the section at P to the line AB, together with a force w parallel to AB, tending to make the one side of the section slide upon the other in the direction of the longitudinal axis. The effect of this force must be extremely small, in fact evanescent, compared to that of the couple; and the force may therefore be neglected, especially when the coefficients for the elasticity and strength of the material are determined in the way which will be hereafter pointed out. The slight deviation of the above-mentioned section of the bar from a circle due to the inclination of the spiral, may also be neglected in the theory, as the minute influence which it may have will also be, in a great degree, corrected for by the mode of determining the coefficients.
Let now r be the radius of the bar; I the total length coiled up; a the radius of the coil, or the distance from the longitudinal to the spiral axis; w any weight which may be hung on the spring; e the elongation corresponding to that weight; and Q the angle through which a bar composed of the same substance as the spring, having its length and radius each unity, is twisted when subjected to a unit couple. This quantity 6 may be called the coefficient of deflexion by torsion for the substance of which the bar is composed.